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CLAIMS : 

A component insertion head apparatus (61) for 
inserting a plurality of components (1) which are to be fed 
and in each of which a lead wire (3) is formed at each 
device portion (2), the components (1) including a first 
component and a second component lower in rigidity of the 
device portion than the first component, into a lead-wire 
insertion hole (6a) formed at a component insertion 
position in a board (6) by grasping the components one by 

ont arasoing position, the component 
one at a component grasping f 

insertion head apparatus comprising: 

„r,if (63} for releasably grasping the 
a grasping unit (bJ) roi 

devi ce portion o £ each or the components at the component 

grasping position; and 

a .rasping unit control section (509, for 
controlling grasping operation of the device portion of 
each of the consents while controlling grasping pressure 
or the grasping unit and which is operable to control of 
each grasping pressure so that the grasping pressure for 
the second component heco.es lower than the grasping 
pressure for the first component. 

2 . The component insertion head apparatus as claimed 

in Claim 1, wherein the grasping unit comprises: 

a pair of grasping members (62a, 62b) which are 

fo each other and which are operable 
disposed in opposition to eacn or 



no 



10 



. or grasping-lease operation of the 
grasping operation component 

„ f th e component placed 
device portion o£ ot separate 

grasping position by -vino so 

£rom each other; and (W £or 

a ^raspin, m emner tion of 

the pair o £ gasping members ^ ^ 

3 . Th e compon ent in ^ ^ ^ 

ln Claim 2, wherein m 

member driving section comprises: ^ ^ ^ 

a cylinder portion (10) to 

« „^„soing members,- and 
„f the pair of grasping 

secCion t50 i - 5 oe, 
. pressure-van ^ ^ ^ 

=. fluid, which 
for supplying a nres sure of the fluid, 

with varying a pressure 
cylinder portion, with v 

-herein section is operable to 

the grasping unit control 

«. h pressure-variable supply section 
controi the pressu ^ ^ ^ second 

pre ssure of the «^ ^ „ s lower than 

component by respect ive g * * f _ ^ 

a pressure of the suppled flux 

COmP ° nent - t inse rtion head apparatus as claimed 

The cogent m pressures is such 

in claim 1, w-rein each - ^ ^ device 

a pressure which permits grasping 



15 
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portion of the first component or the second component 
without plastically deforming configuration of each device 
portion. 

5. The component insertion head apparatus as claimed 
in Claim 1, wherein the second component is a component in 
which the rigidity of the device portion in a direction of 
the grasping is lower than the rigidity of the device 
portion of the first component in the same direction . 

6. The component insertion head apparatus as claimed 
in Claim 1, comprising: 

a lead wire guide unit (80) which has a guide pin 
(81) , equipped with an engagement portion (81a) for 
engaging with an end portion of the lead wire of the 
component grasped by the grasping unit, for guiding the 
lead wire to the insertion hole of the board in engagement 
with the engagement portion to thereby insert the component 
into the board; 

a pusher unit (65) for holding the engagement 
between the lead wire and the engagement portion by 
pressing the device portion of the component having its 
lead wire engaged with the engagement portion of the guide 
pin toward the insertion position in the board, and for 
pushing down the component guided by the guide pin so that 
the component is inserted into the insertion hole while 
maintaining the engagement' state; and 
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a pusher unit control section (522) which is 
operable to control a push-down operation of each component 
while controlling a pressure for the pressing in the pusher 
unit, and which performs control on the pressure for each 
5 pressing so that the pressure for the pressing of the first 
component becomes lower than the pressure for the pressing 
of the second component. 

7. The component insertion head apparatus as claimed 
in Claim 6, wherein the pusher unit comprises: 

10 a pusher member (64) for making contact with the 

device portion of the component and moving up and down 
along a direction generally perpendicular to a surface of 
the board at the insertion position of the component; and 

a pusher up/down moving unit (73) for performing 

15 up/down move of the pusher member. 

8. The component insertion head apparatus as claimed 
in Claim 7, wherein in the pusher unit, the pusher up/down 
moving unit comprises: 

a cylinder portion (74 and 75) for performing the 
20 up/down move of the pusher member; and 

a pressure-variable supply section (514 - 521) 
for supplying a fluid to be supplied to the cylinder 
portion with varying a pressure of the fluid, wherein 

the pusher unit control section is operable to 
25 control the pressure-variable supply section so that the 
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pressure of the supplied fluid in pressing of the device 
portion of the second component by the pusher member 
becomes lower than the pressure of the supplied fluid in 
pressing of the device portion of the first component. 
5 9. The component insertion head apparatus as claimed 

in Claim 7, wherein 

the lead wire guide unit comprises a lead wire 
bending portion (530) for bending the lead wire of the 
component to fix the component to the board while the 

10 component inserted into the insertion hole of the board has 
its device portion pressed and held at the insertion 
position of the board by the pusher member, and 

the pusher unit control section performs control 
on pressure for each pressing so that a pressure for the 

15 pressing on the device portion in holding to the insertion 
position of the board by the pusher member becomes higher 
than a pressure for the pressing on the device portion in 
holding of the engagement between the engagement portion of 
the guide pin and the lead wire. 

20 10.- The component insertion head apparatus as claimed 

in Claim 6, wherein the pressure for each pressing is such 
a pressure that configuration of each device portion of the 
first component or the second component. is not plastically 
deformed by the pressing. 

25 11. The component insertion head apparatus as claimed 
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in Claim 9, wherein the pusher unit control section 
performs control on each of the pressures, for a third 
component having the lead wire whose rigidity is higher 
than those of the lead wires of the first component and the 
5 second component, so that a pressure for the pressing on 
the device portion in pressing and holding to the insertion 
position of the board by the pusher member becomes higher 
than the pressures for the pressing on the first component 
and the second component . 

10 12. The component insertion head apparatus as claimed 

in Claim 6, wherein the second component is a component in 
which a rigidity of its device portion in a direction of 
the pressing is lower than a rigidity of the device portion 
of the first component in the same direction. 

15 13. A component insertion apparatus comprising: 

the component insertion head apparatus as defined 
in any one of Claims 1 to 12; 

a component feed section (10) in which the 
components are stored so as to be feedable; 

20 a component conveyor (20) for grasping the 

component fed from the component feed section and conveying 
the component to a component delivery position; 

a transfer chuck (47) for grasping the component 
positioned at the component delivery position of the 

2 5 component conveyor and moving the component to a component 
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grasping position in the component insertion head 
apparatus; and 

an alignment section (83) for performing 
positional alignment in a direction extending along a 
5 surface of the board between the component insertion head 
apparatus and the insertion position on the board. 
14. A component insertion apparatus (101), 

comprising : 

a component feed section (10) in which the 
10 plurality of components (1) , which are radial components, 
are stored so as to be feedable; 

a . component conveyor (20) for grasping the 
component fed from the component feed section and conveying 
the component to a component delivery position; 
15 a transfer chuck (47) for grasping the lead wire 

of the component positioned at the delivery position of the 
component conveyor and moving the component ; 

a component insertion section (60) equipped with 
the component insertion head apparatus (61) as defined in 
20 Claim 1 for inserting the lead wire of the component moved 
by the transfer chuck into the insertion hole (6a) for the 
lead wire formed in the insertion position for the 
component in the board (6); and 

an alignment - section (83) for performing 
25 positional alignment in a direction extending along a 
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Bn the exponent Insertion head 
apparatus and the inserts pc. ^ ^ ^ 

^ """ITU- a de.ee chuc* ,« - 
insertion head apparatu ^ by the 

gr aspin, the device portion o ^ ion , and . 

transfer chuc* and moved ^ ^ ^ grasping 

in the component mse ^ 
o£ the component by tne 
o£ the device portion - ^ ^ ^ fulc ru» gi™« by 

a bend o £ the iead wire is correc^ ^ ^ ^ 

. .raspin, position o ^ ^ , t the 

so that the device portron ^ ^ ^ or 

component insertion pos ^ ^ mi the 

insertion posture or ^ in tts 

- ^ " ^ ^^ted into the rnsertion hole ot 
ins ertion posture r ^ section . 

The component inser 

15 . 
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Claim 14, wherein. ^ further comp rises 

the component inser x ^ ion of the lead 

a g uide Pin (8D *>r h0ldin \ a d ^ d t h P e 0 h eld component so 

+- and quxding 

uire o£ the component ^ ^ insertion 
tha t the component becomes mse 

ho le of the board, and £urthe£ 

th e component • out 
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the device portion of the component held by the guide pin 
toward the insertion position in the board, and 
concurrently inserting the lead wire into the insertion 
hole under the guide by the guide pin. 
5 16. The component insertion head apparatus as claimed 

in Claim 14, wherein the move of the component from the 
delivery position in the component conveyor to the 
component insertion section, by the transfer chuck is 
performed by rotation of the transfer chuck along the 
10 surface of the board, and the component insertion position 
aligned in the component insertion section is placed on a 
locus of the rotation of the transfer chuck with the 
component held by the transfer chuck at the delivery 
position . 

15 17. The component insertion apparatus as claimed in 

Claim 16, wherein the rotation of the transfer chuck is 
performed at such a rotation angle that a positional shift 
amount between the component in the component insertion 
section and the component insertion position is corrected. 

20 18. The component insertion apparatus as claimed in 

any one of Claims 14 to 17, wherein 

each of the components that are the radial 
components has a plurality of the lead wires formed so as 
to be each arrayed in one line, 

25 the device chuck includes a pair of grasping 
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plates (62a and 62b) which are disposed so as to be opposed 
to each other along the array direction of the lead wires 
of the component that has been placed at the component 
insertion position and for moving so as to approach or 
5 separate from each other, thereby performing grasping 
operation or grasping-releasing operation of the device 
portion, and 

the device portion of the component that has been 
placed at the component insertion position is moved in a 

10 direction extending along the surface of the board and 
generally perpendicular to the array direction of the lead 
wires while the pair of grasping plates that have been away 
from each other are approaching each other, whereby the 
correction of the insertion posture of the component is 

15 performed and concurrently the grasping of the device 
portion by the pair of grasping plates is performed. 
19. A component insertion method for inserting a 

plurality of components (1) in each of which a lead wire 
(3) is formed at each device portion (2), the components 

20 (1) including a first component and a second component 
lower in rigidity of the device portion than the first 
component, into a lead-wire insertion hole (6a) formed, at a 
component insertion position in a board (6) by grasping the 
components one by one at a component grasping position and 
- 25 inserting each lead wire- into the insertion hole so that 
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t and the second component are inserted 
the first component and the 

^nositely mounted thereon, the 
into the board and compositely 

n , inS ertion method comprising: 
component inserts 

gasping the exponent releasably 
t qr asping position so that a grasping pressure 
component grasping P orasD ing pressure 

the second component heco.es lower than a grasping 

for the first component; compon ent, 
along with the grasping of 

, i„ a direction extending 
^forming position- alignment . ^ 

. the inse rtion hole of the beard; and 
component and the inser ^ ^ 

thereafter, inserting the lead 

„ , nto the insertion hole of the board. 
gr asped component into the ^ 

Th e component insertion method 
Claim 19, further comprising; ^ 
after the grasping of the component. 
. , the lea d wire of the component: with an 
end portion of the ^ 

„. „ imal of the guide pin <°n 
engagement portion (81a) 

k of the board, and in pressing 

position 0 f 

0 portlo n of the component tow - » ^ _ 

^ ^ " Ttl le wire, holding this engagement bv 
the guide pin and ^ # ^ ^ ^ 

the pressing in sucn a 

4- ko rnnies lower than a 
of the second component becomes 
pressing of tne => ■ „«- . and 

. . „ of the first component, and 

25 pressure for the pressing of the 
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releasing the grasping of the component and 
guiding the lead wire into the insertion hole by the guide 
pin so as to be inserted therein, while holding the 
engagement . 

5 21. The component insertion method as claimed in 

Claim 20, wherein in fixing the component, which has been 
inserted in the insertion hole of the board, to the board 
by bending the lead wire of the component while the device 
portion is pressed and held at the insertion position of 

10 the board by the pusher member, each pressing is performed 
so that a pressure for the pressing on the device portion 
in the holding to the insertion position of the board by 
the pusher member becomes higher than a pressure for the 
pressing on the device portion in the holding of the 

15 engagement between the engagement portion of the guide pin 
and the lead wire. 

22. The component insertion method as claimed in 

Claim 21, wherein each pressing is performed so that a 
pressure for the pressing on the device portion in the 

20 pressing and holding of a third component to an insertion 
position of the board by the pusher member, the third 
component having the lead wire higher in rigidity than the 
respective lead wires of the first component and the second 
component, becomes higher than a pressure for the pressing 

25 on the first component and the second component. 
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, is not plastically clalin ed 
component xs inS ertion method 
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25 • - n the components are 
19 wherein the 
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osi tional aiignment com ponent 
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^X-ettlonnoleei-^ portio n e £ 
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26 correction of 
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performed; and 

inserting the lead wire of the component, which 
has been corrected in its insertion posture, into the 
insertion hole of the board. 

26. The component insertion method as claimed in 
Claim 25, further comprising: 

after the correction of the insertion posture of 
the component, holding an end portion of the lead wire of 
the component by a guide pin (81) through the insertion 
hole of the board, and further releasing the grasping of 
the device portion and the grasping of the • lead wire; and 

subsequently, moving the guide pin so that the 
end portion of the lead wire is guided to the insertion 
hole of the board, thereby inserting the lead wire of the 
component into the insertion hole. 

27. The component insertion method as claimed in 
Claim 25 or 26, wherein 

each of the components that are radial components 
has a plurality of the lead wires formed so as to be each 
arrayed in one line, and 

the correction of the insertion posture of the 
component is performed by moving the device portion in a 
direction extending along a surface of the board and 
generally perpendicular to the array direction of the lead 
wires . 



